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Fortunately,  there  are  other  materials  such  as  Lithium  Niobate 
(LiNbO3), with up to ten fold higher piezoelectric coefficients. Here we 
are introducing a new paradigm of the LiNbO3 based NC‐AFM TF sensor 







The  extremely  high  piezoelectric  constant  of  such  “super‐TF”  is 
demonstrated in the Fig. 1 where the 1V electrical drive results in the 
low noise output of  the TF  loaded directly on 50 Ohm  (!)  load  (no 
amplification) with Q~1000. More essentially,  submersing  the TF  in 
water produces only moderate  ~10 db  drop of  the  signal  (with  an 
expected  frequency  shift  due  to  mass  loading).  We  tested  the 










Fig 1: Frequency 
response of LiNbO3 TF 
in air and water (1V 
drive, 50 Ohm load). 
The water is only ~10 db 
below air, no electrical 
shorting is evident.
Fig 2: LiNbO3 TF response 
in contact with AFM tip. Left 
– AFM topography map, right
–TF amplitude at resonance.
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